Background Patient-reported outcomes (PROMs) and post-operative satisfaction have become a growing focus of surgical outcome evaluation and are considered key components of the movement towards patient-centred care. The aim was to compare the association of traditional clinical outcome measures and PROMs with post-surgery satisfaction in cholecystectomy patients. Methods Patients who had undergone elective or emergency cholecystectomy for gallstone disease were sent validated PROM questionnaires, and telephone follow-up was performed in all cases. Categorical data were compared with the Chi-square and Fisher's exact tests. Satisfaction was investigated using a ''top-box'' approach, and multivariable logistic regression was performed for factors significantly (p \ 0.05) associated with satisfaction in univariable analyses. Results A total of 234 patients underwent cholecystectomy between 1 March 2014 and 1 May 2014, and 147 patients (63%) completed the questionnaire. 104/147 (71%) reported being ''very satisfied'' with their surgical outcome. In univariable analyses, satisfaction showed significant association with an absence of hospital-recorded 30-day complications (OR = 4.11, 95% CI 1.29-13.84), but not re-attendance, readmission, or length of stay. In a multiple regression analysis, no traditional clinical outcome measures were associated with satisfaction. By contrast, selfperceived health (OR = 4.04, 95% CI 1. 44-11.86), the absence of patient-reported wound pain (OR = 6.11, 95% CI 1.83-21.74), and a return to normal leisure activities (OR = 11.14, 95% CI 2.61-55.26) were associated with satisfaction. Conclusion PROMs are the major determinants of patient satisfaction following cholecystectomy. When assessing outcomes following cholecystectomy, the measurement of clinical outcomes alone is inadequate and should be supplemented by the use of PROMs.
Introduction
Biliary pain secondary to cholelithiasis is among the most common gastrointestinal causes of hospitalisation [1, 2] , and laparoscopic cholecystectomy is considered the ''gold standard'' treatment for symptomatic cholelithiasis [3] .
Patient-reported outcomes measures (PROMs), including satisfaction and health-related quality of life (HRQoL), have been increasingly recognised as potentially invaluable tools in both the assessment and quality improvement in healthcare interventions [4] . The isolated use of traditional, objective clinical outcomes following surgery can fail to recognise factors which are important to patients, and the contribution the perspective of patients can have in healthcare appraisal. It has been said that the ultimate measure by which to judge the quality of a medical effort is whether it helps patients as they see it [5] . As such, PROMs have become a growing focus of surgical outcome evaluation [4, 6] and are considered key to the movement towards more patient-centred healthcare [7] . These also have the potential to expose the hidden burden of surgical interventions which may otherwise be self-managed or addressed in primary care.
This study aimed to determine the relationship of clinical outcome measures and PROMs with post-surgery satisfaction in a cohort of cholecystectomy patients within a 3-month post-operative period.
Materials and methods

Patients/recruitment
Consecutive patients were recruited prospectively and underwent cholecystectomy (open or laparoscopic) at the Royal Infirmary of Edinburgh from the 1 March 2014 to the 1 May 2014. This included all patients over 18 years and excluded cholecystectomies due to known gallbladder cancer or resulting from another surgical procedure.
Data collection
The electronic patient record was used to obtain sociodemographic, clinical, and contact information. PROMs were assessed using combined general (EQ-5D-5L [8] ) and condition-specific [9, 10] questionnaires (Appendix 1) and focussed on post-operative symptoms, post-operative function, and satisfaction. A questionnaire was sent via post to the home address of each patient and was supplemented by a telephone interview. The follow-up interviews were performed by independent individuals trained for the purposes of the study (KAM, ZS) and had no knowledge of the details of surgery or recovery. These were completed between 1-and 3-month post-cholecystectomy, and three separate attempts were made to contact each patient by telephone. Institutional ethical approval was obtained and informed consent gained from each patient contacted (Appendix 2).
Statistical analyses
The questionnaire responses were assessed using either a binary or five-point Likert scale and combined into dichotomous categories for analytic purposes. The patient satisfaction variable was investigated using a ''top-box'' approach comparing those who were ''very satisfied'' (5) to those who were not ''very satisfied'' (1-4), as previously described [11] [12] [13] . All other Likert variables were aggregated into ''low'' (1-2), and ''high'' (3) (4) (5) responses. In addition, we summarised the association between paired hospital-recorded and patient-reported 30-day complication rates using a McNemar odds ratio.
Continuous data were summarised as a mean and range and compared using t tests. Categorical data were crosstabulated and differences in proportions tested using the Chi-square or Fisher's exact test. Where appropriate, an odds ratio (OR) and 95% confidence interval (95% CI) were calculated. Multivariable logistic regression was performed with variables identified as significantly associated with satisfaction on univariable analysis. R Studio v2.1 (R Foundation for Statistical Computing) was used for statistical analyses, and p \ 0.05 was considered to be statistically significant.
Results
A total of 234 consecutive patients were recruited during the study period. Of these, 165 (71%) responded to the questionnaire by either post or telephone; however, 18 (8%) questionnaires were returned incomplete and so were excluded. Six (3%) refused participation, 63 (27%) did not respond, and so 147 (63%) were included in the analyses. The characteristics of respondent and non-respondents were similar (Table 1 ) with respondents being older than non-respondents (57.7 years vs. 48.5 years, p \ 0.001) and with a higher ASA classification (p = 0.044). One hundred and four respondents (71%) reported being ''very satisfied'' with the outcome of their cholecystectomy, 37 (25%) being ''satisfied'' (an overall satisfaction rate of 96%), and 6 (4%) reporting feeling ''worse'', ''no effect'', or ''do not know''. No baseline differences were seen between satisfaction groups (Table 2) , including the operative approach utilised, type of admission (acute, delayed, or elective), or time post-operative.
When the associations between post-operative satisfaction and post-operative symptoms were explored ( Finally, a McNemar odds ratio (mOR) was used to summarise the association in paired patient-reported and hospital-recorded 30-day complication rates (Table 4) . (9) 4 (5) Data are n (%) unless otherwise stated a Polyps (n = 2) and Acalculous (n = 1) 
Discussion
The purpose of this study was to determine the relationship of clinical outcome measures and PROMs with post-surgery satisfaction in a cohort of cholecystectomy patients within a 3-month post-operative period. PROMs were identified as important considerations alongside more traditional clinical outcome measures, which were not independently associated with satisfaction in this cohort. Of the PROMs independently associated with higher post-cholecystectomy satisfaction, a return to normal leisure activities showed the strongest relationship, followed by the absence of wound pain, and high ratings of current health. This suggests that traditional clinical outcome measures fail to capture aspects important to satisfaction in cholecystectomy patients, and that the determination of PROMs can provide depth in understanding the post-operative recovery of these patients. We reported a high overall satisfaction rate (96%) following cholecystectomy in respondents (with 71% reporting being ''very satisfied''), which is comparable to rates C88% reported in other studies of cholecystectomy patients [10, [14] [15] [16] . In a high-volume centre such as ours [17] , this surgical experience can have substantial benefits in surgical outcomes, particularly for high-risk patients. However, the association between PROMs and hospital volume requires further clarification, and so the clinical outcomes and PROMs reported here may not be generalisable to lower-volume hospitals. This high satisfaction may also be the result of volunteer bias from those with positive experiences [18] , although the repeated attempts to contact patients aimed to minimise the impact this may have had [19] . Furthermore, respondents were found to be of a significantly higher age than non-respondents. This is concerning as older age has been found to correlate with higher post-surgical satisfaction [20, 21] , hypothesised to be due to lower expectations and societal pressures [22] . This could have led to an overstated satisfaction rate, although studies on cholecystectomy patients have not found such an effect [23, 24] .
We also identified a large difference in patient-reported and hospital-recorded 30-day complication rates (28.8 vs. 11.6%) which was significant [McNemar OR: 5.17, 95% CI (2.12-15.15), p \ 0.001]. This is the first time that these complication rates have been compared using paired analysis in cholecystectomy patients, and our results agree with a previous study [25] which reported a similarly high discrepancy between surgeon and patient-reported complications in all type surgical patients. This warrants further investigation of the nature and outcome of these patientreported complications and raises questions on whether complication rates evaluated only through hospital records adequately reflect the true complication rate experienced by patients. It would also be important to evaluate whether steps to ensure these patient-reported complications are appropriately addressed in the future. This could provide another potential avenue to improve post-surgery satisfaction in cholecystectomy patients.
The greatest strength of this study was the comprehensive and complete clinical information previously obtained for each patient. This allowed evaluation of the relationship between these surgical outcomes and subsequent PROMs and also highlights the flaws in the sole use of hospital records to investigate these outcomes. The patient-reported complications, such as wound infections, were far higher in comparison to hospital records. Therefore, surgeons may be inadvertently underestimating these risks when informing patients. In addition, the questionnaire used was a composite of three questionnaires previously utilised (two of which have been validated [8, 9] ) and so this increases the comparability of the PROMs reported. In addition, the response rate (63%) to the questionnaire was higher than average for medical postal surveys [26] , and this is similar to other such postal questionnaires performed within several months of cholecystectomy [27] . As response rates for postal questionnaires are often poor [28] , we attempted to contact each participant before or after they received their questionnaire (with alternative telephone interviews) to minimise non-response and subsequent bias. However, this will likely still have impacted the results, given respondents were significantly older and had worse pre-operative health in terms of ASA classification.
There are several limitations in this study that should be considered. In addition to the potential biases already discussed, the questionnaire was conducted at a single point in time. As this was retrospective, it remains difficult to infer causality regarding associations identified. Furthermore, there was no standardisation regarding time to questionnaire completion between patients due to practical limitations of patient availability, and so respondents ranged from 1-to 3-month post-cholecystectomy. While this allowed comparison satisfaction between patients of different post-surgical periods, there was no prior or followup questionnaire, and so we cannot determine any progression in PROMs within the sample. As there can be substantial improvements in HRQoL within that time period [29] , this could have had a confounding impact on the PROMs. However, this was not observed within our sample (Table 2) , which could be expected within a routinely day-case procedure. Furthermore, few (15%) of patients reported recurrent symptoms compared to other studies reporting recurrence in up to 40% of patients [10, 30, 31] . However, as these studies involved longer periods of follow-up, patients may yet develop symptoms in the future. Finally, while the cohort was of a good size and the majority of patients reported positive experiences, this limited investigation of more negative outcomes. This was particularly evident in the small number of non-satisfied patients (n = 6), and so with a higher response rate, or an increased sample size, we could have improved statistical power. Previous research into post-cholecystectomy satisfaction has predominantly focussed upon the impact of post-operative symptoms (such as pain [14, 15] or recurrent symptoms [10] ), as opposed to the impact of cholecystectomy on patients' daily lives. This is striking given the return to leisure activity showed the strongest independent association with satisfaction. Just one study has investigated the independent association between satisfaction and PROMs in this context [15] , and those findings also support the absence of wound pain as being independently associated with positive opinions post-cholecystectomy.
The utility of PROMs to evaluate more complex surgical procedures remains undetermined; however, routine collection of post-operative PROMs data has already been implemented within the NHS in the context of hernia repair, hip and knee replacement, and varicose veins [4] . Therefore, there is a clear justification that assessment of post-cholecystectomy outcomes should also be supplemented by the use of PROMs in clinical practice order to facilitate further evaluation and improvement in patient care. With appropriate consideration of patientspecific factors, these could have a supportive role in informing treatment choice, and in monitoring patient recovery. In addition, while we cannot have confidence in inferences about causality in these associations, these factors nonetheless represent possible avenues to address in further improving the satisfaction rate in cholecystectomy patients. Although returning to leisure activity and opinions of current health are likely multifactorial in nature, patientreported wound pain in particular represents a specific and feasible target for intervention. Further research could investigate whether steps to improve these factors could include: identifying and addressing barriers to the return to leisure activity in early post-cholecystectomy recovery, and ensuring adequate post-operative analgesia. The latter would need balanced against the side-effect profile of the analgesic regimen.
In conclusion, PROMs are the major determinants of patient satisfaction following cholecystectomy, with the return to leisure activity showing the strongest association. Therefore, when assessing outcomes following cholecystectomy, the measurement of clinical outcomes alone is inadequate and should be supplemented by the use of PROMs. Furthermore, this research also highlights a potential need for further steps to encourage return to normal activities and to ensure adequate post-operative analgesia to improve patient satisfaction. You are invited to take part in our study to evaluate; 1) Your opinions are relating to your care as an inpatient at the Royal Infirmary of Edinburgh.
2) How you rate the outcome of the operation.
What does this involve?
If you do decide to take part, we would ask you to complete the included questionnaire (to the best of your ability) and return it via post. We would estimate the questionnaire would take you 5 -10 minutes to complete. We will follow up any unreturned questionnaires with a telephone call and there is an option to complete this as a telephone questionnaire (see telephone number below).
Are there any risks to taking part?
We do not foresee any risk to you taking part. However, we would ask that you would return this questionnaire to us via post, which would require you to supply a stamp.
Are there any benefits to taking part?
We would not expect that you would personally experience any direct benefits. However, we hope that your answers will help us to improve the care for people having similar surgery in the future.
How will we keep the information safe?
We will take the following steps to ensure that your information is confidential. Any information that you provide will be anonymized and stored on a password protected network, the access to which will be limited to only those involved in the project. The information collected will be aggregated and analyzed. This may be shared with others or published. All data will be anonymized to ensure that the answers you give cannot be traced back to you.
What are your rights if you take part?
The decision to take part is entirely up to you. However, you may wish to discuss this with your family, friends, or others. Taking part in this study is voluntary. You have the right to not take part, or to leave the study at any point if you wish. This would have no consequences, and would not affect your future care or your relationship with the staff.
Any questions or problems?
If 
